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NDE and Advanced Actuators 




What is NDEAA? 




February, 1999 
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JPL’s NDE & Advanced Actuators (NDEAA) Group 

TOPICS OF R&D 





Phenomenon discovered in composite materials by Y. Bar-Cohen in Aug. 1982 
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Ultrasonic Leaky Lamb Wave* NDE Method 




Leaky Lamb Wave (LLW) Test System 
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ULTRASONIC POLAR BACKSCATTERING* 




3 w > 

n> a? cr 


D< O 

CD 2 T3 
2 3 m 



<t» 


3 S > 
s. | n 

B 2 C/D 

g B 5* 

g B 

« o 2. 

BT 5. 
© a 
° s 

M, « 

o* ^ 
^ B 

B * 

£ ^ 

o ^ 

3 S 

B B 

I-+ ^ 

2 •— *s 

o. c> 

| i 

W » 

B S3 
B 

a 



Multifunction Automated Crawling System (MACS) 


formed in water using high power ultrasound. 
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HIGH POWER ULTRASOUND TREATMENT 

JPL/CSMC/QMI Frequency Modulated high Power Ultrasonic (FMPUL) METHOD 



Y Bar-Cohen, JPL, January 22, 1998 
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COAL LAYERS AND MINES STATE-OF-STRESS EXAMINATION 
USING NON-INVASIVE SURFACE WAVE MEASUREMENTS 



Flexible drilling wire 




ULTRASONIC ROCK DRILLING 


Lithotripsy unit with actuator and sting 
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MINIATURE LOW-POWER ULTRASONIC CORE DRILLER (UTCD) 





• Technology transfer to two major corporations for 
mass production applications is currently in advanced 
phases. 
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Ultrasonic motors (USM) 




An Ultrasonic C-Scan image of a 1 .2" diameter Torque-speed performance of a JPL/QMI 
stator (Shinsei) that was subjected to 150°C and USM subjected to 150°C and 16 mTorr 
1 6 mTorr for over 67-h. (lasted 336 hours) 
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Cryovac response of USMs 
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FINITE ELEMENT ANALYSIS OF USM 
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Detailed Modeling Using ANSYS FEM Analysis 




ELECTROACTIVES POLYMERS (EAP) 

SAMPLE HANDLING AND MANIPULATION 




APPLICATIONS OF BENDING EAP ACTUATOR 


Jun 2, 1998, Y. Bar-Cohen, LoMMAs, yosi@jpl.nasa.gov, http://ndeaa.nasa.gov 



Low Mass Muscle Actuators 

(LoMMAs) 


l(mA) 



Current (mA) 



Deflection (Cm) 



IPMC - EAP BENDING ACTUATOR 
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EAP STATUS 



